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TRANSMLSSTON SCINIIPHOTOGRAPH?
Hal 0. Anger and James McRae

Donner Laboratory of Medical Physics and Biophysics
and Lawrence Radiation Laboratory

Univérsity of California, Berkeley, California

Transmission pictures can be obtained of the lungs,
diaphfagm and heart in anterior, posterior and lateral projections
-using the scintillation camera with a radioactive source on the.’
opposite side of the patient.

Transmission pictures are of use in interprefing con-
ventional emission scintiphotos in which a radioactive pharma-
ceutical is administered to the patient and pictures showing its
localization are taken with the écintillation camera. In the
past there have been difficulties in relating thesec emission
scintiphotos to the anatomy of the patient. Radioactive markers,
opticél photographs of the region, and standard radiographs have
been used, but there are liﬁitations to all of these methods.
'Trénsmissioﬁ pictﬁresvlargely ovércome these problems.in organs
" bordered by air because they show the exact pésition of the border
in a scintiphoto that is the same size as ;be emission scintiphoto.
The technique is proving of especial value in centering the heart
and lungs for dynamic tracer studies. In lung perfusion studies

taken using macroaggregates, radioactive bolus techniques, or



. by Anger (2) to outline the‘body and-lungs in the Whole Body

iRy

;f‘ernon 133, the transmission pictures define‘the extent‘of the
:lungs, and the emiSSion pictures can’ then be interpreted properlyiu
"In liver studies, Space occupying defects between the liver and

- lung can be seen by comparing the tranSmiSSion picture which B
shows the lung, to the emission picture) which shows the 1iver.;e

VJ‘A discrepancy indicates a Space OCCupying lesion at the lung baseJ

or between the liver and the diaphragm. In cases of pericardial ;

nfeffusion, a transmiSSion.picture of the heart is'compared Wlth at

".blood pool picture. A difference in size indicates‘fluid_;d;iLi

;'._surrounding'the heart. Gashwithin the_stomach and‘bonei ishpi;f

iiIVisualized and.bariumycontrast egents'canibe seen‘in the-hv

,intestine. g | o | |

The-use of transmission'scans tahen-nithja'rectiiinear .
scanner as a means of impr0ving the anatomical orientationbandib

interpretation of conventional emission scans has been reported

previously by Kuhl, et al (1), and the technique has been used

. Scanner Mark 1I.
" To take transmission'images with the scintillation rﬁ
. camera, either a point:source or an entendedlsource is.used,
‘depending on.the collination method to be used in-taking_the
emission pictures. if a multichannel collimator is to be used,
'a radioactive source in the form oi a disc 11 inches in diameter
is pos:tioned underueath the- patient, as shown in Fig I. A

second multichannel collimator is p]aced on top of the source to '
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‘ £éduceithe fadiati6n.aose Eo“thévpaﬁiént‘and t6 pfoauéé:é begm. ; i:'
 6£ pérallel-géﬁﬁa ra}s.' ThéAusevof tﬁo qéliimat;rs redpcés the |
émohﬁg of gcattered'radiation reaching tﬁe imége.detéqtof aﬁd
.jtherefbre‘imﬁfoves the cqﬁtrést of the imaée. If the sqdrce :'
cqnpainslidééo mCifof Tc~-99m, transmiséion pictures of the chest.Aff

5 with~20C;bOO~F 400,000 counts can be obtained in 1-2 minutes.

The'pgtight receives less than 1 milliroentgen per hour to the

area of the body within .the Y-ray beam and virtually no,irradiatidﬁf"f:'

elsevhere. 'Thus a series of exposures lasting six minutes results
in a dose less than 0.1 mr.

The 140 ReV gamma rays from technetium have v?ryilittlé
selective abéorption in bone compared with lower-ehérgy gammé  ,? iquﬁw;;;ﬁ;ij‘
_ rays ;hd x-rays (3). ihey are scattered by all tissues and theré-u
f;re are especially useful for‘imaging a;t spaces within the body.
~ Defects within air spaces, such as largé solid 1e§ions inlthe
lung, can aisé be visualized. The quality and relative merits of
transmission $cintf5hotos using gamma rays of different energy are

being explored. I-125 (~ 30 KeV) and Tc-99m (140 KeV) give excellent

.heart and lung piétufes; Adequate heart shadows can also be

~ taken ﬁsing Ba-133 (360 KeV), although contrast‘is redﬂced due to

'greater'Penetration of soft_pissue by thg ﬁore e;e¥ge;ic 7=ray§.
Wheh”possible the transmission picture is taken prior

to administration of tﬁé radioisqtope. Otherwise, the energy of -

the transmission Y=réy should be higher than that of the emission




‘:;igamma ray and proper pulse-height selection should be used if

'~}»1interference is to be avoided In some cases, transmission and

-iem1381onvstud1es are recorded on the same sheet of film,'and
Ef:in this case the same 1sotope can be used in the source as in the;
“patientf .External metallic obJects such as lockets produce |
?L;shadows_and-should-not be allowed within the camera field. -

N ?In bothhtransmission,andvemissions pictures'taken mith}:
jmultichannel colllmators, the parts of the subJect closest to:‘

"l,the collimator are sharpest in the resultin° pictures, Thus, oL

PA transmission picture of the chest shows the heart clearly,

S while an AP view shows the Spinal column better.

Transmission pictures can also be used in.positron-v

camera studies. Since positron-coincidence,collimation'producesfl,
'.a slightly magnified image of the Subject at'the imageudetectorlin
- ?crystal.(4) a radioactive point source is used rather than a |

) . disc.' The source is placed at the same distance from the image

- detector as'the positron-camera focal-detector crystal so that

the transmission'scintiphotos'have.the same magnification as the .

positron emission picturesl No collimators are used, TheA
‘source is housed in a lead shield 50 that4an area only slightly
;larger than the image detector is irradiated, Ce-139 makes a
' very satisfactory source because of its energyv(loo KeV) and‘.
o half life (140 daps). A 250 Microcurie'point'source allows
pictures to be taken in 1-2 minutes.{ | ‘
- The point source.technique has-been:used in Rbf82

studies of the myocardium (5). It allows proper positioning of




-t

.3thé pétient ﬁribr to.the injection of the shortQIived'tracer,

~ are seen, and the pulmonary arteries and clavicles are visible -~~~

above the shoulders result from unabsorbed ﬁassage of gamma

~ body walls and the cardiac silhouette. ‘The vertebral “olumn

_in this view. ’ The 16wer border of the lung is also not.as sharp,

. ._5_._:

P

and it provides an accurate outline of the heartlto aid in the

" interpretation of the emission pictures.

Four transmission views of the chest of a male weighing

© 150 1bs afe-shown-in_Fig; 2, They were taken using a collimated:-;'u

disc source of Tc-99m. In Fig. 2A the neck .and upper lung fields .

as areas of slightly decreased transmission. The bright areas

. .
L]

rays outside the body. Fig. 2B shows a left lateral decubitus

view of the upper lung fields, showing the anterior and posterio??:i

cannot be distinguished in this projection using gamnma rays of ~

140 KeV. Fig. 2C shows a supine posteroanterior view of the

+ lower chest, The outline of the heart and diaphragm are well

shown, Fig., 2D shows a prone anteroposterior projection showing

the vertebral column and surrounding soft tissues. The heart

“border is less clear because it is further from the collimator .

probably because the diaphragm in this view is not in line with

the gamma-ray beam. = - | : o o
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_CAPTIONS

'-Fig.“i. Technlque for taking transmission sc1ntiphotos using a

' disc source. = I R

'(‘a kc,m. w \‘H\

Fig.. 2. Transmlss1on plcture%\nazwg Tc-99m gamma rays.'

A. Upper chest, anterior view.
'sBi Middle chest, left lateral view.
c. Heart and diaphragm, antérior view,

b, Heart, spinal column, and part of dlaphragm,
posterior view.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-

mation, apparatus, method, or process disclosed in
this report. -

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com--
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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